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Objectives. To measure knowledge of current recommendations of physical activity and consequences of
physical inactivity among healthcare providers throughout Brazil.
Methods. A phone survey of 1600 randomly selected primary healthcare units in Brazil was conducted be-
tween January and July 2011. At each unit, a physician, nurse or community healthcare worker (n = 798)
responded to a 40-minute survey, eliciting information about demographics, knowledge, and health behaviors
pertaining to physical activity.
Results. Among nurses and community healthcare workers, N95% reported needing more information on
physical activity guidelines. Among physicians this proportion was 80%. Nearly 40% of the professionals incor-
rectly believed 90-min of moderate-intensity physical activity per week is the recommended amount for health
beneﬁts; nearly 30% believed that 90-min of vigorous-intensity activity perweek is needed for the samepurpose.
More than 75% of all groups reported that type II diabetes, hypertension, depression, and coronary heart disease
might result from physical inactivity, but on average only 60% from each group are aware of osteoporosis as a
possible consequence of physical inactivity.
Conclusions. Training health professionals in how to convey all relevant information about physical activity to
their patients is critical for health promotion within the primary care system in Brazil.
© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Participation in recommended amounts of physical activity (PA) is
an integral part of disease prevention and health promotion (Anon.,
1996; U.S. Department of Health and Human Services, 1996; Hallal
et al., 2012). However, one-third of adults and four-ﬁfths of adolescentsess article requested.
St. Louis, Program in Physical
A. Fax: +1 314 935 0150.
. This is an open access article underworldwide do not achieve public health PA goals (Hallal et al., 2012). PA
reduces the risk of coronary heart disease, diabetes, colon cancer, hy-
pertension, and obesity (Anon., 1996; U.S. Department of Health and
Human Services, 1996, 2011; Lee et al., 2012). People often obtain infor-
mation about physical activity and other health habits from their physi-
cian, nurses, and community healthcare workers (Glasgow et al., 2001;
Honda, 2004; Kreuter et al., 1997; Nawaz et al., 2000). Of 1818 U.S.
adults whom reported seeing a physician in the past year, 28% received
advice to increase PA level (Glasgow et al., 2001). These patients were
likely to be white and already have been diagnosed with chronic illness.
In several cross-sectional studies from the United States and Unitedthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
468 L. Burdick et al. / Preventive Medicine Reports 2 (2015) 467–472Kingdom, less than 40% of patients who have seen a healthcare provider
in the last year report that they did not receive counseling on PA
(Glasgow et al., 2001; Honda, 2004; Kreuter et al., 1997; Nawaz et al.,
2000; Wee et al., 1999). A survey in Brazil completed by 4060 adults
and 4003 elderly individuals indicated that adults believe a healthy
diet (33.8%) and regular exercise (21.4%) are the two most important
factors relevant to their health, while elderly indicated a healthy diet
(36.7%) and not smoking (17.7%) were the two most relevant factors
(Siqueira et al., 2009b). From this survey, only 28.9% of adults and
38.9% of elderly reported receiving counseling for PA (Siqueira et al.,
2009a).
Academic and scientiﬁc groups have been developing and fre-
quently revising guidelines and recommendations for health promo-
tion behaviors. For instance, current recommendations from the
Center for Disease Control and Prevention (CDC) for physical activity
among adults include 150 min of moderate-intensity activity, or
75 min of vigorous-intensity activity, per week and two or more days
a week of muscle-strengthening activities (U.S. Department of Health
and Human Services, 1996, 2011). The World Health Organization
(WHO) concurs with muscle-strengthening activities two days per
week, but sets out different recommendations for three age groups:
5–17 years, 18–64 years, and over 65 years. WHO recommends
150 min of moderate-intensity activity in which the duration is at
least 10 min each time but only for those 18–64 years of age. They
also recommend increased beneﬁts from more moderate intensity and
incorporation of vigorous-intensity PA (Anon., 2010). Previously, guide-
lines placed emphasis on thenumber of recommended days perweek of
physical activity (ﬁve days of moderate-intensity or three days of vigor-
ous intensity) (Anon., 2010; Blair et al., 2004), while current guidelines
refer tominutes perweek. The previous recommendationwas ﬁve days
of moderate-intensity or three days of vigorous-intensity. As these rec-
ommendations change or become more complex, healthcare providers
must stay knowledgeable and aware of general PA recommendation
for discussions, counseling, and plan creation with their patients.
This article evaluates the knowledge of current recommendations
among physicians, nurses and community healthcare workers in
Brazil, as well as the diseases they think can be caused by physical inac-
tivity. It also evaluates the differences in the knowledge among these
categories of professionals, namely physicians, nurses, and community
healthcare workers.
Methods
A cross-sectional study was conducted in primary health care units
in Brazil as part of Project GUIA (Guide for Useful Interventions in
Brazil and Latin America) (Pratt et al., 2010). The Sistema Único de
Saúde (SUS), or the National Public Health System of Brazil, is a
decentralized program whose responsibility for healthcare delivery
and programs lies within the local level. SUS includes 65,000 outpatient
clinics with both primary and secondary care units. Each state and
municipal health department is responsible for conducting their own
disease surveillance and reporting (Paim et al., 2011). This study was
conducted through the use of phone interviews including proportional
allocation of contacts throughout the twenty-seven states of Brazil.
The sample size of thepresent study, considered 50% of professionals
with positive answer to each outcome of interest, 95% conﬁdence level
and 5 perceptual points of conﬁdence limits. Thus, we would need a
sample of 381professionals in each category (physician, nurse and com-
munity health worker). The sample was inﬂated by 10% due to loss and
refusal, totaling a required sample of 419 professionals in each category.
Due to themulti-purpose characteristic of this study,we randomly sam-
pled 1600 units out of 42,486 primary care units in Brazil, selecting 534
physicians, 533 nurses, and 533 community healthcare workers.
Each phone call included interviewing the health coordinator at each
unit as well as a physician, nurse or community healthcare worker. Be-
fore each call was placed, it was determined which professional was tobe interviewed at each location. For example, in unit 1 we interviewed
the coordinator and a physician; in unit 2 we interviewed the coordina-
tor and a nurse, and the coordinator and a community healthcare work
in unit 3. In each unit only one professional was selected. When there
was more than one target professional working (e.g. there were units
with 2 physicians/nurses/community healthcare workers), a list of all
professionals was given by the coordinator and a random sample was
obtained. Thus, the individual interviewed at each location was ran-
domly selected to be interviewed, despite their professional category.
The individual interviewed at each location, despite of their professional
category, was randomly selected for the interview. There were not any
exclusion criteria as only eligible primary care units in Brazil were
contacted to collect data.We did not analyze data collected from health
coordinators of the units in this paper.
Data collecting was carried out between January and July 2011. Six
research assistants from the Federal University of Pelotas conducted
the survey. Each interviewer called the randomly chosen primary care
unit and interviewed a coordinator and a professional, each survey last-
ing approximately 40 min. Sex, age, race, marital status, height, weight,
and self-reported general health status were recorded for each inter-
viewee. Dependent variables included multiple-choice and open-
ended self-reported questions about current recommendations for
physical activity (vigorous and moderate), fruit and vegetable con-
sumption, recommended waist circumference and body mass index,
as well as knowledge about diseases caused by a physically inactive
lifestyle.
All collected data were entered into EPIdata to check for consistency
and missing values. Current recommendations for moderate-intensity
PA and vigorous-intensity PA are based on minutes per week. Profes-
sionals were asked to report their knowledge of physical activity using
both days per week and minutes per active day. Total minutes per
week were calculated using days and minutes reported. This was done
to compare with current recommendations, which reﬂects minutes
per week (Anon., 2010; U.S. Department of Health and Human
Services, 2011; Blair et al., 2004). We calculated relative frequencies of
responses across the three groups of professionals. All analyses were
conducted using software Stata, 11.0. Graphs 1 to 4 depict frequencies
or percentages of responses for questions measuring knowledge of
physical activity and current recommendations. The Research Ethics
Committee of the Federal University of Pelotas andWashington Univer-
sity in St. Louis approved this study.
Results
A total of 798 healthcare professionals were interviewed and
included in this study. After the interview and excluding those with
missing data, the ﬁnal response rates were as follows: 182/534
(34.1%) physicians, 347/533 (65.1%) nurses, and 269/533 (50.5%) com-
munity healthcare workers. Demographic characteristics varied across
the three professional groups: physicians, nurses, and community
healthcare workers (Table 1). Physician interviewees were predomi-
nantlymale (56.6%) whereas the other twoweremainly female: nurses
(84.7%) and community healthcare workers (89.2%). Overall, 70% of
those interviewed were between the ages of 20 to 39 with less than
3% being older than sixty years. Physicians and nurses were primarily
white, 67.6% and 61.9%, respectively, and 47.6% of community
healthcare workers reported their race as multi-racial.
More than 50% of physicians and nurses reported having excellent or
very good health status, whereas 65% of community healthcareworkers
reported good or fair health status. Physicians reported the highest
percentage of excellent health status (32.4%). The professionals were
also asked about their overall knowledge of PA and health recommen-
dations (Fig. 1). Themajority of professionals reported needingmore in-
formation: community healthcare workers 97%, nurses 97%, and
physicians (80%). Physicians reported having sufﬁcient knowledge

























Fig. 1.Health Professionals reportedknowledgeof physical activity recommendations. Pri-
mary healthcare units survey in Brazil, January–July 2011. N = 798.
Table 1
Distribution of age, sex, race, self-reported health status and marital status. Primary
healthcare units survey in Brazil, January–July 2011. N = 798.
Variable Physician Nurse Community
health worker
Total
n % n % n % n %
Sex
Male 103 56.59 53 15.27 29 10.78 185 30.18
Female 79 43.41 294 84.73 240 89.22 613 69.82
798
Age (years)
20 to 29 44 24.18 164 47.4 76 28.25 284 35.63
30 to 39 59 32.42 117 33.82 107 39.78 283 35.51
40 to 49 32 17.58 44 12.72 58 21.56 134 16.81
50 to 59 31 17.03 18 5.2 24 8.92 73 9.16
N60 16 8.79 3 0.86 4 1.49 23 2.89
Total 797 100
Race
White 123 67.58 215 61.96 104 38.95 442 55.53
Black 10 5.49 24 6.92 27 10.11 61 7.66
Asian 5 2.75 12 3.46 8 3 25 3.14
Multi-racial 44 24.18 96 27.66 127 47.57 267 33.54
Indigenous 0 0 0 0 1 0.37 1 0.13
Total 100
Health status
Excellent 59 32.42 88 25.36 48 17.84 195 24.44
Very good 53 29.12 105 30.26 44 16.36 202 25.31
Good 57 31.32 127 36.6 123 45.73 307 38.47
Regular 13 7.14 22 6.34 54 20.07 89 11.15
Bad 0 0 5 1.44 0 0 5 0.63
Total 100
Marital status
Single 56 30.94 153 44.35 65 24.16 274 34.47
Married/with partner 111 61.33 171 49.56 180 66.91 462 58.11
Separated 12 6.63 19 5.51 17 6.33 48 6.04
Widow 2 1.1 2 0.58 7 2.6 11 1.38
Total 100
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ported that three days per week of moderate-intensity PA is recom-
mended to attain health beneﬁts (Fig. 2). Previous recommendations
include ﬁve days of moderate-intensity physical activity and two days
of vigorous-intensity physical activity. All three professional groups
mostly reported that the recommended amount of moderate intensity
(Fig. 3a) and vigorous intensity (Fig. 3b) of physical activity per day to
achieve health beneﬁts was only 30 min. Answers to questions regard-
ing days and minutes per day of physical activity had more variability
since they were open-ended, as such we grouped the minutes in incre-
ments of ten. The second most common answer in each of the groups
was 60 min. The amounts suggested by the professionals are fewer
days and minutes than the previous recommendation state. Most of
the members of each group did however recognize that vigorous and
moderate intensity PA can be used in combination to achieve health
beneﬁts.
Fig. 4a, depicts the response rate for all three professionals combined
regarding physical activity recommendations through moderate-
intensity activity per week, and Fig. 4b refers to the recommended
amount of vigorous-intensity activity per week (U.S. Department of
Health and Human Services, 2011; Blair et al., 2004; Pratt et al., 2010).
Nearly 40% of the professionals believe that 90 min of moderate-
intensity physical activity is the recommended amount for health bene-
ﬁts, and nearly 30% believe that 90min of vigorous-intensity activity per
week is needed. It is important to consider the percentage of healthcare
providers that answered 150 min of moderate-intensity and the per-
centage that answered 75 min vigorous-intensity. The answers for
150 min of moderate were as follows: physicians (7.9%), nurses 9.1%,
and community healthcare workers (3.6%). The answers for 75 min ofvigorous-intensity were as follows for physicians (0.0%), nurses (b1%),
and community healthcare workers (b1%).
All professional groups were aware of the negative impacts on
health from a sedentary lifestyle. Questions related to knowledge
about diseases resulting from a physically inactive lifestyle had the fol-
lowing results. More than 80% from all groups reported type II diabetes,
and more than 75% reported that high blood pressure, depression, and
heart attack were consequences of a physically inactive lifestyle. More
than 60% from each group recognized osteoporosis as a possible conse-
quence of physical inactivity. A small percentage reported that a physi-
cally inactive lifestyle could be a risk factor for lung disease. Less than
10% reported that AIDS and cirrhosis are associated with physical inac-
tivity (data no shown).
Discussion
While our results show that a higher percentage of nurses and physi-
cians aremore knowledgeable about current recommendations in regard
to number of physical activity minutes needed per week to achieve
health beneﬁts compared to community healthworkers, all professionals
lacked knowledge of accurate recommendations. This difference may be
due to differences in the professional and academic training of nurses
and physicians compared to that of community health workers. While
a combination of theminutes suggested may be effective for health ben-
eﬁts, the reported PA alone does not align with recommendations. All
Fig. 2. Reported recommendation of days perweek ofmoderate intensity physical activity by all three professionals combined. Primary healthcare units survey inBrazil, January–July 2011.
N = 798.
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eases may result from a physically inactive lifestyle. Physicians are
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Fig. 3. a Reported recommendation of minutes of moderate intensity physical activity per day b
2011. N = 798. b. Reported recommendation of minutes of vigorous intensity physical activit
January–July 2011. N = 798.recommendations if they are able to identify a health-related problem
with a low-level screening tool. Recommendations can occur within
the context of a visit and if the outcome of physical activity outweighsnutes
ensity PA per active day
Nurses Physicians
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y all three professionals combined. Primary healthcare units survey in Brazil, January–July
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Fig. 4. a. Response rate of all three professionals combined, formeeting physical activity recommendations throughmoderate–intensity activity per week. Primary healthcare units survey
in Brazil, January–July 2011. N= 798. b. Response rate of all three professionals combined, for meeting physical activity recommendations through vigorous–intensity activity per week.
Primary healthcare units survey in Brazil, January–July 2011. N = 798.
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1989).
Although the sample from this study intended to obtain national
representativeness, a relatively small number of physicians, nurses,
and community healthcare workers were captured. Thus, small sample
sizes, particularly for physicians might have limited our ability to detect
differences. There is no equal distribution of response rates across the
professional groups, which could lead to response bias when analyzing
the sample in its entirety. However, when compared to other studies,
our study reached a relatively high number of health professionals
including physicians who are usually reluctant or very busy to make
time for an interview or answer a survey. This study is also limited by
theuse of only primary healthcare units. It is not uncommon for patients
to receive health information in regard to physical activity from other
physicians or specialists (Anon., 2003). However, this study was not a
comprehensive measure of the physical activity advice that patients
are receiving in Brazil.
Despite these limitations, this study has several strengths. It is the
ﬁrst of its kind in the region. To the author's knowledge, there has not
been another study assessing knowledge of PA across different groups
of healthcare professionals. Although we mentioned the sample size
as a limitation, the response rate is an improvement compared to previ-
ous studies. Also, the healthcare professionals that were selected for thephone survey were chosen through random selection and the units
were picked so as to represent Brazil in its entirety.
Moving forward, it is important that physicians remain abreast of
current recommendations and ensure counseling with their own pa-
tients. In addition, previous literature states that physicians are more
likely to counsel patients if they themselves perform aerobic exercise
and strength training. Thus it is important for healthcare providers to
engage in health behaviors and meet recommendations for physical
activity. Due to the limited time that physicians have for patient's con-
sultation, innovative methods of interaction and other opportunities
should be explored to counsel and follow-up on physical activity
counseling. In the United States and United Kingdom, over 30% of lay
people reported using the internet, or web and email to access health
information. These searches were primarily related to physical ill-
ness symptoms as well as nutrition/ﬁtness (Abramson et al., 2000;
Dickerson et al., 2004). Whether or not this information inﬂuences
health decisions is yet to be known but it is a utilized and preferred
method by many. Internet and email could provide opportunities for
follow-up and counseling on physical activity in the patient/healthcare
provider relationship.
In addition, in the last decade shared-decisionmaking between phy-
sicians and patients has garnered attention as aneffectivemethod to en-
gage patients. This is a big challenge in Brazil, since many primary
472 L. Burdick et al. / Preventive Medicine Reports 2 (2015) 467–472healthcare centers do not have information systems and are not able to
use physician records to make innovative health strategies. Involving
patients in their own physical activity plans increases the likelihood of
meeting recommendations that are realistic and feasible. The disadvan-
tage is the extra time required for counselingperiods and appointments.
Dissemination of physical activity recommendations and their updates
is pertinent information for health professionals. Research into the
best and most effective methods for this is vital to improve knowledge
of those communicating the information to the public (Coulter et al.,
1999).
A majority of all three groups of professionals hold beliefs and
knowledge that do not align with previous or current physical activity
recommendations.Without proper knowledge of current recommenda-
tions, professionals are limited in the type of counseling their patients
receive and in their capacity to prevent diseases that result from inac-
tive lifestyles. An important recommendation emanating from the
results of this study is to build capacity and increase training of commu-
nity health workers in Brazil. Although physicians are able to counsel
their patients about physical activity we suggest that theymay be limit-
ed by appointment times, in contrast community health workers which
havemore direct and prolonged contact with communitymembers can
help bridge this gap.
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